JOURNAL OF 
FLUID MECHANICS 


VOLUME 209 
DECEMBER 1989 


Henry Vill in 1534. 
The University has printed 


CAMBRIDGE UNIVERSITY PRESS 


Cambridge 
New York Port Chester Melbourne Sydney 


= 
4 
The right of the 
S| University of Cambridge 
10 print and sell 
FS} all manner of books 
-~ was granted by 
since 1584. 


Published by the Press Syndicate of the University of Cambridge 
The Pitt Building, Trumpington Street, Cambridge CB2 1RP 
40 West 20th Street, New York, NY 10011, USA 
10 Stamford Road, Oakleigh, Melbourne 3166, Australia 


© Cambridge University Press 1989 


Printed in Great Britain by the University Press, Cambridge 


COPYING 


The Journal is registered with the Copyright Clearance Center, 27 Congress St., 
Salem, Mass. 01970. Organizations in the USA which are also registered with C.C.C. 
may therefore copy material (beyond the limits permitted by sections 107 and 108 
of US copyright law) subject to payment to C.C.C. of the per-copy fee of $5.00. This 
consent does not extend to multiple copying for promotional or commercial 
purposes. Code 0022-1120/89/$5.00+ .00 

ISI Tear Sheet Service, 3501 Market Street, Philadelphia, Pennsylvania 19104, 
USA is authorized to supply single copies of separate articles for private use only. 

For all other use of material from the Journal permission should be sought from 
Cambridge or the American Branch of Cambridge University Press. 


SUBSCRIPTIONS 


The JouRNAL oF FLurIp Mecuanics (ISSN 0022-1120) is published by the 
Cambridge University Press in 12 volumes each year. All orders must be accompanied 
by payment. Single volumes cost £38 net (US $75 in the USA and Canada) plus 
postage. The subscription price in the UK (which includes postage) to volumes 
198-209, 1989, is £410, £450 elsewhere (US $880 in the USA and Canada) for 
institutions : £225 (US $450) for individuals. Copies of the journal for subscribers in 
the USA and Canada are sent by air to New York. Second class postage is paid at 
New York, NY, and at additional mailing offices. Claims for missing issues will be 
considered only if made immediately upon receipt of the subsequent issue. Copies of 
back numbers are available from Cambridge University Press. PosTMASTER; send 
address changes in USA and Canada to Journal of Fluid Mechanics, Cambridge 
University Press, 110 Midland Avenue, Port Chester, New York, NY 10573. 


i 


Volume 209 December 1989 


CONTENTS 


Buoyancy transfer across a diffusive interface. HaRrNDRA J.S. FERNANDO page 1 


The interaction between swirling and recirculating velocity components in 
unsteady, inviscid flow. P. A. Davipson 


Nonlinear free-surface flow at a two-dimensional bow. Marx A. 
GROSENBAUGH and RonaLp W. YEUNG 


Inviscid drops with internal circulation. C. Pozrrkrp1s 


Resonant growth of three-dimensional modes in transitioning Blasius 
boundary layers. T. C. CorKE and R. A. MANGANO 


Large-scale structure in the far field of buoyant jets. Dimirris PaPANTONIOU 
and E. Joun List 


On the dynamics of liquid spreading on solid surfaces. C.G. Nean and 
E. B. Dussan V. 


The role of the surface density field in subtropical gyre circulation. G. 8S. 
JANOWITZ 


Long-time evolution and regions of existence of parametrically excited 
nonlinear cross-waves in a tank. Lev SHEMER and E.iezer Kit 


Nonlinear Faraday resonance in a box with a square base. M. NaGaTa 


A numerical study of the interaction between unsteady free-stream disturb- 
ances and localized variations in surface geometry. R. J. Bopony1, W.J.C. 
Wetcn, P. W. Duck and M. TapJFrar 


Spatio-temporal regimes in Rayleigh—-Bénard convection in a _ small 
rectangular cell. M. A. Rusio, P. Breazz1, L. ALBAvertTi and 8S. CILIBERTO 


Chaotic advection by laminar flow in a twisted pipe. Scorr W. Jongs, 
Oran M. Toomas and Hassan AREF 


Instability and filamentation of finite-amplitude waves on vortex layers on 
finite thickness. D. I. Puiiy, P. A. Jacoss, R. H. J. Grimsnaw and P. G. 
SAFFMAN 


Unsteady disturbances of streaming motions around bodies. H. M. Arassi 
and J. GRZEDZINSKI 


Geometric properties of deep-water breaking waves. P. BoNMARIN 


Inertia effects on the motion long slender bodies. R. E. Knayat and R. G. 
Cox 


Experiments on mixing due to chaotic advection in a cavity. C. W. Lzone 
and J. M. Orrrno 


35 


57 
77 


93 


| 265 

285 

359 

| 
405 


Contents 


The influence of pressure-dependent density and viscosity on the elastohy- 
drodynamic collision and rebound of two spheres. Guy BarNocky and 
Rosert H. Davis 


The instability of a dispersion of sedimenting spheroids. DonaLp L. Kocu 
and Eric S. G. SHAQFEH 


Viscous and inviscid flows in a channel with a moving indentation. M. E. 
Ra.pH and T. J. PEDLEY 


Two-dimensional periodic waves in shallow water. Joe HaMMACK, NORMAN 
ScHEFFNER and Harvey SEGUR 


On the prediction of equilibrium states in homogeneous turbulence. CHARLES 
G. SPEZIALE and Nessan Mac Gioia Muvriris 


Growth and translation of a liquid—vapour compound drop in a second liquid. 
Part 1. Fluid mechanics. 8S. T. Vuone and S. 8. SapHAL 


Growth and translation of a liquid-vapour compound drop in a second liquid. 
Part 2. Heat transfer. 8S. T. Vuone and 8. 8. SapHAL 


REVIEWS 
Gravity Currents : In the Environment and in the Laboratory, by J. E. Simpson 


Natural Gas: Basic Science and Technology, by A. Melvin 


INDEX TO VOLUME 209 


543 
= 
591 
617 
663 
> 
By 
j 
i 
Se 
4 


